Abstract-The syntheses of the tricyclic ketoepoxides 1 and 2 from the readily available aromatic precursors 5 and 6 via cycloaddition of the spiroepoxycyclohexa-2,4-dienones 3 and 4 are described. The crystal structures of 1 and 2 were determined.
There has been a recent renewed interest in the chemistry of cyclohexa-2,4-dienones 1,2 and masked o-benzoquinones. 3 In particular, p 4s +p 2s cycloaddition of these systems provides an efficient route to a variety of bicyclo[2.2.2]octenones that undergo a variety of reactions in the ground and excited states, leading to complex polycyclic systems which have served as precursors for diverse natural products. [1] [2] [3] In continuation of our studies in this area, 2 we required tetracyclic structures 1 and 2 containing a vinyl bromide and an alkene or alkyne tether attached to the oxirane ring. Our aim was to generate vinyl radicals by treating bromo compounds 1 and 2 with Bu 3 SnH/AIBN and to probe for the intramolecular cyclization of these radicals by reaction with the allyl or propargyl multiple bonds. This did not occur. Further, it was of interest to study the compatibility of the bromo substituent and the allyl or propargyl group in the same molecule with the reaction conditions of the NaIO 4 oxidation described below. We wish to report here a facile synthesis of tetracyclic compounds 1 and 2 from readily available aromatic precursors 5 and 6 via their oxidation to the spiroepoxycyclohexa-2,4-dienones 3, 4 followed by in situ trapping with cyclopentadiene (Scheme 1).
For the synthesis of compounds 1 and 2, the aromatic precursors 5 and 6 were readily prepared from 5-bromosalicylaldehyde 7 by addition of allyl bromide 4 and Scheme 1.
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Scheme 2. C chemical shifts and multiplicity information from DEPT-135: C (s), CH (d), CH 2 (t). b J 1,2 2.7, J 1,10 6.9, J 2,3 2.2, J 2,4 2.3, J 2,5a(?) 4.0, J 2,5b(?) 2.1, J 2,6 9.0, J 3, 4 5.6, J 3,5a 2.2, J 3,5b 2.2, J 4,5a 2.3, J 4,5b 2.3, J 5a,5b 17.6, J 5a,6 3.9, J 5b,6 9.9, J 6,7 3.5, J 7,10 2.4, J 12,13 6.2, J 13,14 6.6, J 13,15E 1.5, J 13,15Z 1.2, J 14,15E 10.2, J 14,15Z 17.2, J 15E,15Z 1.4 Hz. c J 1,2 2.6, J 1,10 6.9, J 2,3 2.2, J 2,4 2.3, J 2,5a(?) 3.9, J 2,6 8.9, J 3,4 5.7, J 3,5a 2.2, J 3,5b 2.2, J 4,5a 2.3, J 4,5b 2.3, J 5a,5b 17.6, J 5a,6 4.2, J 5b,6 10.1, J 6,7 3.2, J 7,10 2.5, J 12,13a 6.0, J 12,13b 5.9, J 13a,13b 17.5, J 13a,15 2.8, J 13b,15 2.8 Hz.
propargyl bromide, 5 respectively, in the presence of Zn-NH 4 Cl (Scheme 2). Precursors 5 and 6 were oxidized with NaIO 4 in the presence of freshly cracked cyclopentadiene following a procedure developed in our laboratory. 2a,6 Chromatography of these products on silica gel gave the adducts 1 and 2 as crystalline solids in 45 and 40% yield, respectively. Although the spectral data of these adducts 7 (full 1 H and 13 C NMR assignments by 2D techniques, Table 1 ) clearly suggested their gross structure, their configurations, especially the orientation of the allyl and propargyl chains and the spirocentre in the oxirane ring were not easily discernible. Therefore, X-ray crystal structures of these adducts were determined (Figs. 1 and 2) that confirmed their stereochemical formulation.
In summary, the synthesis of the new tetracyclic compounds 1 and 2 from simple and readily available aromatic compounds via in situ generated spiroepoxycyclohexa-2,4-dienones followed by cycloaddition with cyclopentadiene, is described. The structure and stereochemistry of the adducts were established by X-ray single crystal analysis. This cycloaddition represents a precise example of generation of molecular complexity from simple precursors, which is an important aspect of synthetic design. 
